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Preface

This is the Executive Summary for the Administrative Draft Report. This
first draft of the report has been prepared by a "Core Team" of consultants
and staff from some of the participating agencies. Scoping meetings have
been held to obtain input from technical committees, a regulatory agency
committee, and a stakeholders committee; however, there has been no
review of the document by any of the committee members. There also has
been no review of the document by management or elected officials of any of
the agencies. Therefore, the information, findings, andparticipating
recommendations presented in this Administrative Draft Report have not yet
been approved or endorsed by the committees or the participating agencies.

This Step 1 Feasibility Study focuses primarily on technical and economic
feasibility. The feasibility of regional water recycling, relative to public
acceptance, political/institutional issues, and environmental impacts will be
more fully addressed in the Step 2 Programmatic EIR/EIS.

I

I
I
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I
Executive Summary

!
The treatment and recycling of wastewater for beneficial uses represents a critical component

I of California’s strategy to sustain a balance of water supply and demand into the future. The
concept of totally recycling all municipal wastewater from the San Francisco Bay Area would
produce a major new supply of water, 650,000 acre feet by the year 2020. This new supply

I could be utilized to reduce the projected water shortages in California and enhance the
reliability of water supplied to important urban, agricultural, and environmental uses.

i .:.~i!~,..,!~
~ Brief Overview

./..,..’"::~iii---":
The Central California Regional Water Recycling Project (C~~~...initiated by the U. S.I Bureau of Reclamation (USBR) and 15 local water and age~i~.~’]."~..tp, determine thewa~ter
feasibility of approaching water recycling in and aroun..d..~g’~...:F,:.r..anciscd~~B@ Area on a
regional basis¯ The USBR’s participation was authori~.[~y..~:~i...tt~""XVI of Public Law 102-575.

I The feasibility study was broken into two phases.3.o mini~e."i~e cost of a programmatic
EIR/EIS (PEIS). This Step 1 Feasibility Study £~s p...ri~tili~"~n technical and economic

:iL :-:~::::::.. ":~:~::...     ":.".~...:.

i feasibility. Alternatives that make ~t through th~.~.~S~ty::.t.:....scree4a, t~~ process are then to be
recommended for further evaluation of p.u..~],[c ae~p~!~;."’l~diitieal/institutional viability, and
environmental feasibility in a Step 2 ~.Ei~.:ii~gsult]i~..of...~e Step 2 PEIS will lead to final
determination of feasibility and de..f....tri~d~ ~’~ia!~qg~.~nded project.

Local agencies in the San F~.~is~B~:.~.."~a ha@~:been planning water recycling projects for

I
nonpotable uses for many:.~-:’:.-’.~i~:!~!N for these projects has been a need to improve
the reliability of water s...~!!~s d~"~o~is, and, in some cases, the need to reduce the
mass of trace metals be~,d"N.c.harge~ t~ the Bay in the treated wastewater. Expected benefits

¯ from a regional recycling p;~.. irt~’lg~e the following:
|

¯ Local recycling would be’~aximized.

I ¯ A major new, reliable, drought-proof source of water would be created.

I * The new supply could help meet the future water needs of farms, fish, and
wildlife, as well as cities.

I ¯ The regional program would provide overall improvement of water quality in the
Bay/Delta environment.

I Surveys of local Bay Area agencies were conducted to document recycled water demands and
costs of planned local projects. Market surveys were conducted in areas of potential use
outside the San Francisco Bay Area to identify levels of interest and requirements for using

I recycled water (see Figure ES-1). This information was presented at a series of public
workshops and at meetings with potential stakeholders and regulatory agency representatives

I
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I to identify key issues to be addressed. A screening study and workshop with participating
agencies were then utilized to develop the following alternatives for this Step 1 Study:

I 1. Local Recycling and Export to the Delta Mendota Canal
2. Local Recycling and Export to the Delta Area

I 3. Local Recycling and Export to the Monterey Bay Area
4. Local Recycling and Export to the Southern San Joa~uin Valley

5. Local Recycling and Indirect Potable Reuse
I 6. No Project

I As indicated above, local recycling is assumed as the foundation of a.~bnal water recycling
program for all five project alternatives. Measures that should be...,,~ to maximize local use
of recycled water are described later in this Executive Summaw;!’"":~.~h~.,.subalternatives were

I
developed for each of the alternatives to address questions.....a~::var~"~g.~i~ .k3......ces of use, storage
options, levels of treatment, and management of recycle....d~’~af~r §alinity.’+~.~tal of 30
subalternatives were developed for Alternatives 1-5, afi~ f~ ~lternativ~ were developed

I for the "No Project" alternative. .,........

The results of this Step 1 Feasibility Study sho~. water recycling on a

I regional basis does potentially make good sense f~..t Significant
water supply and effluent management.:.beff~....kS a combination of local
water recycling and export ofrecyc] -+..- and/or environmental uses outsideI the Bay Area. Four of the 30 been identified as potentially
feasible from a technical/economic ’:’~

":~-"L’~.

This alternative would in++L+++~pg!7.....+~g all wastewater treatment plants to tertiary levels.
I          Recycled water that cannot locally would be exported to the Delta Mendota Canal

(DMC) and would be blended ~lN’’:Delta water for use in wildlife refuges and agricultural

i irrigation. During winter months recycled water would be stored in a reservoir located near
Hospital Creek. During summer months recycled water would be discharged from the reservoir
into the DMC below the O’Neill Forebay. Agricultural drainwater containing a mass of salts

I equivalent to that imported to the DMC service area would be pumped out of the San Joaquin
Valley for discharge into the City and County of San Francisco’s Southwest Ocean Outfall
(swoo).

I Local Recycling and Export to the Delta Area (Alternative 2C)

I This alternative would involve upgrading all wastewater treatment plants to tertiary levels.
Recycled water that cannot be utilized locally would be exported to the Delta Area and stored
in reservoirs located on Webb Tract Island and Bacon Island. During periods of low flow

I through the Delta, recycled water would be discharged from the reservoirs to an area near
Chipps Island. The discharge of recycled water would replace upstream reservoir releases that
would otherwise be necessary to control salinity intrusion into the Delta from the Bay.

I
Executive Summary ES-3 Date = July 12, 1995

I Administrative Draft

D--04591 0
D-045910



Local Recycling and Export to the Monterey Bay Area (Alternative 3B)

This altemative would also involve upgrading all wastewater treatment plants to tertiary levels.
Recycled water that cannot be utilized locally would be exported south of the San Francisco
Bay Area for agricultural use in southern Santa Clara County, San Benito County, the Pajaro
Valley, and the Salinas Valley. During winter months recycled water would be stored in a
reservoir located at the Pacheco B site in southern Santa Clara County.

Local Recycling and Export to the Monterey Bay and Delta Areas
(Alternative 3G)

The fourth alternative identified as potentially feasible is a comb~!.~ of the second and third
alternatives described above. All wastewater treatment plants ~:~.,.,d."~.~..~.upgraded to tertiary
levels. Recycled water that cannot be utilized locally would.,h~ig~e~~ the Delta only
when there is a need for salinity repulsion. Otherwise, re.9~!da water’~q~i~:be exported south
to the Monterey Bay Area for agricultural irrigation. ~.... ~:.~~... B site ~i~ld be utilized for
storage whether water is being discharged into the Del~’."~r~tifiZe~ for agricultural irrigation,

":h.    ":~....

The projected water supply yields and un~L¢osts~0~l~fS~’~otentially feasible alternatives
are summarized in Table ES-1. As n~.te’~:~.~:..Field~.i...~iude the 205,000 AF/y local recycling
that has been projected for the yea[......2:0....~0.....~. d:’~o..t..~..a. 1 :~.i..~’lds are projected to be high for all four
alternatives. The exchange yields ~.~t~i~..~,.3~:~ocal Recycling and Export to the
Monterey Bay Area) are rela~ue~......~...~....bti~...~is ~i~{~rnative warrants further investigation since
the costs are relatively lo~..:.’"~:i..T..h~-"~’~f,~wd~.eff_ ~pply costs for all four potentially feasible
alternatives are projecte~...~:~i~e in ~,:..,g~,06~’:io $1,200 per acre foot range, less than the cost of
most other "new" suppli~..-.~.~"F~..water.~ iii

The Step 2 PEIS and associat~l~ies should be pursued for these four potentially feasible
alternatives. Once a recommended alternative has been defined, implementation should be
phased, starting with local water recycling projects. Discussions of associated studies and
project phasing are included at the end of this Executive Summary.

Local Recycling

Reports and planning documents for local water recycling projects have been reviewed and
analyzed to develop projections for future use of recycled water in the San Francisco Bay Area.
Water recycling projects are now planned by virtually every major water and wastewater

in the Bay Area. The location of current and potential local water recycling projects areagency
shown on Figure ES-2. Information about costs and cumulative yields of local recycling
projects has been plotted on Figure ES-3, Some of the more expensive projects identified
include the use of dual distribution systems in residential areas for the irrigation of front yard
landscaping or the use of dual plumbing in existing high rises for toilet flushing. These projects
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Table ES-1
Summ......a~,~f Yields and Unit Costs"
for.~fefiti~it.y Feasible Alternatives

Alternatives %:. :"."..’~.: ,,f.,A~y) ,,~.~,..’.-,~ (AF/y) ($/AF)
Local Recycling and Export to
DMC (Alternative 1E)
Local Recycling and Export to ~"
Delta Area (Alternative 2C) .~...~
Local Recycling and Export to 658,4~ .,~ ..::~:~:-.’~:""
Monterey Bay Area
Local Recycling and Export to 675,700
Monterey Bay and Delta Areas
Based on drought conditions.
Includes 205,000 AF/y for local reuse projects. .~..%.
Includes $222.4 million/y for local reuse projects. Unit costs for DMC and Momerey...~.~.....~natives
include deductions for avoided effluent management costs.                   .:~r .~.........,.

Executive Summary Administrative Draft
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typically cost greater than $3,000 per acre foot and are not presently considered cost effective
by local agencies. Based on an analysis of the information shown on Figure ES-3, local
recycling projects were assumed to be cost effective if their unit costs were less than or equal to
$2,000 per acre foot¯ Using this unit cost as a general guideline, the recycled water demands
were projected for the year 2020¯ A summary of these demands is presented by wastewater
agency in Table ES-2. The average unit cost for the local recycling projects identified in Table
ES-2 is estimated to be approximately $1,200 per acre foot¯ By approaching local recycling on
a regional basis, the total annual demand of-162,000 acre feet shown in Table ES-2 is expected
to increase to 205,000 acre feet by the year 2020. Measures that will ensure that local
recycling is maximized to this extent include the following:

.~:.-’;’ :~¯ Construction of Regional Trunk System. A regional ~...~.s~em will be necessary¯ to connect tertiary treatment plants to one or more use.~.,’6.u~..de of the Bay Area.
Such a mink system will likely deliver recycled wa.t..~ili.a."~i~e. ~i~"~.ers that would not
otherwise be cost effective to serve.          ~:...~":’iiii~; ..... ::~ "’"."~

~.
"~!~;i.~"

¯ Reduction of Salinity Through Source Reduc~..fi’:!ii~...~6~p~ration between agencies to
discharges of softener salts and to ~educe ~9~mfiltration (I/I) of Bay waterlimit

into wastewater collection systems w~l~:~.canfl~:.~..uce the salinity of Bay Area
recycled water. These actions will in~.d~i.~:~i]~..~:i~.~and for recycled water.

The calculation of average annual recy:¢l~i"~a..ter ~h.:..~es projected for the year 2020 is
presented in Table ES-3. The total.,p~j"$~.di~..a...std~..ter flow for Bay Area treatment plants
included in this study is 658 mgd. ’.~:~i~i.,s........~L~l~......~b~-oximately 70 mgd is expected to be
needed to meet minimum flow....:~.c..a.u~ .m.’~ to ~g.~ay for freshwater wetlands. Thus, 588
mgd (or 658,400 AF/y) is ~i~’"~’q.¢ ~i~...~.ecycling. As previously discussed, 183 mgd (or
205,000 AF/y) is expec~d~..~’’be r~’~e]~d (~."~td~al nonpotable uses and, therefore, 405 mgd (or
453,400 AF/y) is exped~d’:~:be ava~a~]e for export to other uses outside the Bay Area. A
plot of these projected flo~ l~.:mofi~bg!ls provided on Figure ES-4.

":~iL.. . &’" ~"

Extensive surveys were conduct~"~:of local agencies to determine the quality of existing and
future recycled water supplies. The constituents were categorized into two groups depending
on the frequency of monitoring. Group I constituents have been monitored at least monthly.
Group II constituents consist primarily of organic compounds and have been monitored less
frequently by the participating agencies. The weighted average of concentrations for Group I
constituents is provided in Table ES-4 for Bay Area municipal treatment plants. These
concentrations take into account reductions in salinity and trace metals that are expected from
future source reduction and pollution prevention efforts. The concentration shown for total
¯ coliform bacteria also takes into account the assumption that all Bay Area treatment plants will
be upgraded to tertiary treatment and will meet Department of Health Services (DHS) Title 22
unrestricted use requirements. Basin Plan limits are also shown in Table ES-4 for trace metals.
As indicated, the combined flow from Bay Area plants will meet water quality limits where a
minimum initial dilution of 10:1 is achieved. For the trace metals analyzed, however, there
appears to be a potential for exceeding shallow water limits for copper and mercury. There
also appears to be a potential for exceeding the Basin Plan limits for some organic compounds

Executive Summary ES-8 Date = July 12, 1995
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I
I
I
I

Currently Planned Local Nonpotable
.~i~’#’",~i~~" ~bual W~’ Demand

San Francisco, City and County of .:~.....~;’~,:,,...~,, .....%...;:.’ ’"’% 12,098 10.8
South Bayside System Authority ’ii,: ,!?..:,,:::::":’%... .....’%...,,iiiii’ 4,447 4.0

San Jose/Santa Clara Water Pollution,C6h~ol P’iii~"’i,...#’’ ...... 37,600 33.6
East Bay Dischargers Authority .,,,::’(:::":’"’°%!t, iii.,;... ...."",,. ’,,... 1,461 1.3

(Hayward Water Pollution C~.rS~:[~.ad~!~N£%;~::i!g~
Oro Loma Sanitary Distri..c..g,...C..it)~.~:~ Ld)t~~o)

Union Sanitary District..:~:iiiii::,~,,~iiii’~;~’:~. %’."~:1%.~:.,. 4,031 3.6
Dublin-San Ramon Se~’~ Di~i.c~i!~. ’;":’/’: 15,725 14.0
Livermore, City of ""~%1%i!~......,. i~ ii~ 12,500 11.2
East Bay Municipal Utili~:~"~tri~5~:..:-~ir 32,500 29.0
Central Contra Costa Sanita@:...D,i.g~rict 24,976 22.3

-.,..’~i:.

Delta Diablo Sanitation District 12,320 11.0

Total 162,000 145

I

I

I
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Table ES-4
Average Concentrations ofYearReCycled2020Water Available for Export

I
BaSin ~’lan Limiff

Parameter              Units         Level       Shallow Water    Deep Water              I

Group I
Flow mgd 405
Turbidity mg/L 4.5 ITotal Coliforms MPN 2.2
Electrical Conductivityb umhos/cm 1080
Total Dissolved Solidsb mg/L 690

.:~i:~:...~...;~iiii::ii~ ISodiumb mg/L 160

Bicarbonate mg/L 171
ISulfate mg/L 101 .~:..’~ ,i:.:..+..iii: "~.-’ii~::.

Magnesium mg/L 29.2 "% /""
IPotassium mg/L .:....:::~t.6A

Copper~ .~.’" .:~:" I
I

Zinc’Mercur3f "’:i,...,.":"::~ ~""~i,.:...:                                                                      86840
3.3 5.6 53

Cadmium’ ,:~!-’.’i...~,~:. i.tg/L..~ii ii~1.9 9.3 92
Chromium° .i..-~... i’~.:~,...i-i.- 3.9 50 500

ISelenium° ’%~’~: 1.5 5 50 .....
¯The more stringent Basin Plan limits have been shown in this table for these parameters.
b Projected levels after source reduction program to reduce salinity in wastewater (see Section 9).

I
o Projected levels after pollution prevention efforts to reduce concentrations of toxic constituents

(see Sections 6 and 13).
I
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based upon current data for Group II constituents. Further analysis of place of use conditions
and the composite concentrations of copper, mercury, and selected organic compounds will
need to occur in the Step 2 PEIS.

After evaluation of local recycling and the projected quantity and quality of recycled water
available for export, the Step 1 Feasibility Study focuses on issues that relate strictly to the
export component of the regional alternatives:

¯ Place of Use Requirements
¯ Storage Options
¯ Salt Management                                    .,:,..

.~ :...’ F"" ,: :...,.-’~ :"

Each of these topics are covered in the following three subsectiol~".’"’

Place of Use Requlrem.....e~...

Developing alternatives for export of recycled water fr~’~...e,.~.....~.r"Francise~ Bay Area to
Central California places of required detailed analys~i~i~~er demands and water qualityuse

%’:.    ":..’:..requirements in each area. ...~!~."’:"~":’.-:-’.--,...:,~ .....:.....,..,...~:.
’"ii, ii?,,,:~..~..-"~""":~=.. ~’%+..,,,,?’"

Delta Mendota Canal Service Are..~

The DMC was constructed by the ’ =.Central Valley Project (CVP)to
convey water to agricultural irdgati~..n. ’~e~’~d,,~Ld.i~(~ refuges located south of the
Sacramento-San Joaquin Delta..,~.~,~e"~B~:’~qu~"~lley. DMC irrigation contractors include
the Exchange Contractors ~~..g~tt~p~r rights in the San Joaquin River for priority of
deliveries in the DMC..~.~:~MCf"~x~’~ds’:"l...,t~/miles from the Tracy Pumping Plant in the ¯
north to the Mendota P~b~:i~*~..~e sot~.!i~The location of these facilities and the federal and
state wetland habitats that"~c...~hc...e ..w. d~.~ from the DMC are shown on Figure ES-5. Also
shown on this figure are the ~’1~ ~mping Plant and the San Luis Reservoir. Excess flows in
the DMC are typically pumped ~m the DMC into the O~eill Forebay of the San Luis
Reservoir during the months of September through February. These facilities were constructed
jointly by the state and federal governments and are part of the State Water Project (SWP) as
well as the CVP. Through this connection, water from the DMC can be served to the San Luis
Unit of the CVP to the south of San Luis Reservoir or to the San Felipe Unit of the CVP to the
west of the reservoir. Water in the DMC can be served to potable SWP users through this
O’Neill connection. The DMC also provides potable water to the City of Tracy on a year-
round basis. If recycled water were to be conveyed to the DMC, the point of blending would
have to be downstream of Tracy’s withdrawal point or an alternate potable supply would be
required for Tracy. To avoid commingling of recycled water with potable supplies at the
O’Neill Pumping Plant would require seasonal discharges of recycled water to the DMC (when
O’Neill was not being operated) or would require discharge downstream of the O’Neill Pumping
Plant. Alternatively, recycled water could be "repurified" beyond Title 22 standards, to potable
drinking water standards, and then the O’Neill connection would not be of concern.
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The total annual water demand for the entire DMC service area is approximately 1820
thousand acre feet (TAF) and the demand downstream of O’Neill is almost 1430 TAF per year.
The annual water demands for wildlife refuges from the DMC are approximately 330 TAF.
The evaluation of blending recycled water with Delta water in the DMC was conducted
utilizing information from work being done on the Central Valley Project Improvement Act
(CVPIA) PEIS, USBR’s "Project Simulation" (or PROSIM model), and a spreadsheet model
developed for this study. Details of these analyses are provided in Section 14 and Appendix J
of this Administrative Draft Report.

The water quality requirements for water used in the DMC service area are summarized in
Tables ES-5 and ES-6. Table ES-5 presents guidelines for irrigation ~.t.,.e.r quality and Table

presents proposed water quality refuge.$..~...’-:~’:’~ projected salinityES-6 standardsfor wildlife of
recycled water (after source reduction) will be slightly greater th..a~th~:.values shown in the "No
Problems" category of Table ES-5. However, since this alte~y.ff"~M~s blending with
Delta water, there should not be any detrimental effects us.~.i~ycled~&.:for irrigation in
the DMC service area. In general, it appears that recyc.!gfl,~te...r,.:,~.lended ’~.itli Delta water will
meet proposed objectives for wildlife refuges. As indi~a...t~:~l~...h....f:~i~:values shown in Table ES-6,
there may be a problem with both Delta water and recyc[~.~r in meeting proposed
objectives for mercury. This constituent may b~."ff~..d....:ida~"~.~"~atershed management
approach to reducing ambient levels in the Sacr~..:..m~o,:~tl:~8..a..i~161iquin River systems. The
values shown in Table ES-6 also indicate that th~~"~..~0blem with high levels of
ammonia in the recycled water, depend..i~i’~"~.the }~t~g...d~" the blend of Delta water to recycled
water. Further assessment of this i...s...~g~,~:’~...n,.te~ ~t it is likely that most of the ammonia
would be transformed to nitrate an~..g..i~.~t~’~.f.:~i~ogen if a surface reservoir is utilized for
storage of recycled water. .~...:~......~...... .... .,,..~... :.:~.

Delta Area

Two separate places of us~i~..,~...e....~.a~udied in the Delta Area as part of the CCRWRP. One
use would be discharge near ~’i3~g~land for salinity repulsion and the other would be
agricultural irrigation of several ~lta Islands. The Delta was created by the confluence of the
Sacramento, San Joaquin and other smaller rivers. On the average, about 21 million acre feet of
fresh water reaches the Delta annually, but actual inflow varies widely from year to year and
within the year. On a seasonal basis, average natural flow to the Delta varies by a factor of 10
between the highest month in winter or spring and the lowest month in fall. Assuming the
latest flow restrictions during normal water years, about 10 percent of the water reaching the
Delta would be withdrawn for local use, 30 percent would be withdrawn for export by the CVP
and SWP, 20 percent would be needed for salinity control, and the remaining 40 percent would
become Delta outflow in excess of minimum requirements. The excess outflow would occur
almost entirely during the winter and spring seasons of high inflow.

Due to the complex operations of the Delta, the potential recycled water demands for salinity
repulsion are difficult to estimate. The demands and corresponding yields depend on the
following variables:

¯ Water releases from upstream USBR facilities
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Table ES-5
lrrigatiQn Water Quality Guidelines Versus Recycled Water and DMC Water Qualities

Projected

.,, Acceptable Guidelines Recycled Existing DMC Water Qualit~
Potential Irrigation Increasing Severe Water Tracy Pumping O’Neil Pumping
Problem & Related Constituents No Problems Problems Problems Quality" Plant Plant

Salinity
Electroconductivity (EC), dS/m <0.75 .0..~..-3.0 3.0-7.5 1.08 0.54 0,65
TDS, rag/L" 500 ,~!!!~b~009 2000-5000 690 325 364

Permeability ...i:!-: .,...i.." .ii
Adj. SAR <6.0 i.:.~     ."’~i’:’..:.~.~!~ .,iii!" .~-"-"%........,.     >9.0 4.8 N/A N/A

From root absorption                                                     iii 

Chloride, mg/L <140 140-350 .~, ..,..r,-~’~"~i[.~zff2~

Sodium, mg/L <70 >70 .,...i %[60 78 76

Nitrogen, mg/L <5.0 5.0-30.0 >30.0 24

¯ NO problem- No detrimental effects are usually noticed.                                   ~i.....+-’~:’~ ...i!~.’r:

Increasing problems - At TDS of 500-1000 mg/L, water can have detrimental effects on sensitive crops. At TDS of 1 ..09.0:2.000 rag/L,
water can have detrimental effects on sensitive crops. Careful management practices are required.

Severe Problems - Water can be used only on tolerant plants on permeable soils with careful management practices.
~ No Problem - Satisfactory for all crops.
Increasing Problems - At 0.5 - 1.0 mg/L, satisfactory for most crops; sensitive crops may show leaf injury but yields may not be affected.

At 1.0 - 2.0 rag/, satisfactory for semi-tolerant crops. Yield and vigor of sensitive crops are usually reduced.
Severe Problems - At 2.0 - 10.0 mg/L, only tolerant crops produce satisfactory yields.

’ Unblended recycled water after implementation of salinity reduction measures (see Section 9).



I

Table ES-6
Proposed Refuge Water Quality StandardsVersus

DMC and Recycled Water Qualities (mg/L)

USFWS Water Quali~ QuaH~ at Mendota Pool Projected Recycled Water

Constituents Objectives
Alum~um 5.0 .~,�’ :~ 0.2
~t~ony 1.6 ,,..::: -. 0.06
~senic O. 19 <0.004 - <0.0~(’",::::%~ ":’%~,. 0.0014
Be~llium 0.0053 <0.001- <0,~’~~’’:’.:    .. :"             ,,,, ’"’    .,~ 0.0034
Boron 0.750 0.15 ~,0.9:’ ,.:~,. ~’. ,;:~ 0.4
Cadmium 0.001 <0.~6~:..,:::"~,:;;: ’~: 0.0021
C~omium 0.011 0.00 I- ~ 1Z~, 0.0043
Cobalt 0.05 ,/’’~’% .... %.. "%,. 0.017
Copper            0.012 0.0126
Iron 1.0 ,,, ....... 0.21
Lead- dissolved 0.0025 .,: ......., ’"~ <0]~0~:k 0.004 0.0037

Mere~ 0.000012 ’~:~%~"%/ :: :.0 ’ "- <0.00032 0.0002
Molybdenum 0.01 ~ :,:~,,~,~ ...."~’~ ’~i~,. <0~005 - <0.020 0.021
Nickel 0A~i:""%,. %~,~ %~,,.~ <0.02 - <0.050 0.0076

"’ 0.00 -0.00S 0.00 7
Silver 0~:0~]%. j~ .~’ <0.0001- <0.0010 0.0021
~allium 0.04’~’~@%:::’,;:::" <0.001 - <0.04 0.014
Vanadium 0.1 %~/:" 0.015
Z~c 0.11 0.004 - 0.028 0.06
TDS 450.0 160 - 511 690
Ammonia 2.2 15

So~ces:
’ Provided by ~e U.S. Fish and Wildlife Semite ~SFWS). See Table

7-5 foomotes (a) and (e) for ~fo~ation on da~ so~ce.
~ Provided by USBR and Del~ Mendo~ & S~ Luis Water Au~ori~. Presented ~e
a range of meas~ed eone~tions ~om May 4, 1993 to May 4, 1994. Data were not
available for all parameters.

~ Unblended recycled water quali~ a~er implementation of so~ee reduction measures.

I
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I
¯ Monthly operations of the Delta and export facilities
¯ Salinity of the recycled water
° Water quality criteria of the Delta
¯ Storage availability

In order to take all of these parameters into consideration, computer modeling of the Delta with
recycled water was performed based on PROSIM output. Details of the computer modeling
are described in Section 15 and Appendix J of this report. The modeling assumptions used are
very preliminary and should be studied in more detail in the PEIS phase of the project.

The consumptive use of water for agricultural irrigation in the Delt~...~ibeen projected to be
about 450,000 AF/y by the year 2020 by the Department of Wa.t.~"R.’~ources (DWR) Bulletin
160-93. The use of recycled water for irrigation of the Delta.,I.~.l~..nd~y....:.be precluded by
recent actions taken by the Delta Protection Commission ~i~:~ia Joa’~.ounty to restrict
importation of"sewage effluent" to the Delta Area. A p...~.~[hl ..s.grvice ~..a..i]~or use of recycled
water has been developed on islands outside San Joaq~..:...m"~.0,~"for purp~;ses of this study.
This potential service area and Delta Area boundaries ar~i~ on Figure ES-6. The yearly
demands for irrigation water in the service area :~:...o.n FI~.E..S-6 would be about 230,000

’~i~.. "ii......2 .:~..~,~...
A draft of a new Water Quality Contro..t~’PT~t~.~or issued jointly by the U. S.
Environmental Protection Agency ~.y’:~i~La.te~}er Resources Control Board (SWRCB)
on December 15, 1994. This plan’~d~ide,...s"~..~flN:[ection of the estuary’s beneficial uses
by addressing salinity (from sa.l..~..atd~~n ~’;~gricultural drainage) and water project
operations (flows and diver..s.i6:~g~i’’~:....,.w~t’t..ff~.stablishing a di.ssolved oxygen objective. The
requirements of this pla~@~’"~b .~a~...~to the assumptions made in the PROSIM runs
completed for the salini~,~..ulsion~l~e of use option. Future water quality requirements for
toxic constituents in the D"~I~N"’~...,.e lig~.l.~ to be similar to the requirements presented in Table
ES-6 for refuge water suppli~.~aality of Delta water is also likely to be similar to the
quality of water shown in Tabl~E~’-6 for the DMC at the Mendota Pool. Therefore, as
previously discussed for the DMC place of use, there will likely be a problem meeting water
quality requirements for mercury in the Delta, with or without the use of recycled water.

Monterey Bay Area

This export alternative would involve the transport of recycled water from the San Francisco
Bay Area to the Monterey Bay Area for use in agricultural irrigation. The places of use would
include southern Santa Clara Valley, San Benito County, the Pajaro Valley of Santa Cruz
County, and the Salinas Valley of Monterey County. The locations of these areas are shown
on Figure ES-7. The total average annual irrigation demand for these areas is approximately
670,000 acre feet as indicated in Table ES-7. The local recycled water supply in these areas is
about 50,000 AF/y. Thus, there is a potential available recycled water demand of
approximately 620,000 A.F/y, compared to approximately 450,000 AF/y recycled water
available for export from the San Francisco Bay Area by the year 2020.
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.ii."" ~:i~!!~!:"     M~.~n~rey Bay Area
Ann’~...~rlcultu ~4~i:ir t4~ at i.0.~i’:~...W, ater Demands, Acre-feet

San~ Clara Valley
Water District Paja~:~:~C~Ji;y ~A~i!!~:" ":~-"..’.~. :San Benito County WD Salinas Valley Total

Current" Year CurrenP ~i~ii: ¥.~ir...’~-"~ .:~ur.."i’ent-         Year Current’ Year Year
2020 i~,i~’020"~"ii ...........,:-"~: 2020’ 2020 2020

Annual Demand 70,500 45,000 52,200 64,3~ !: 39~~: ::~-":. 39,046 510,000 525,300 673,706
.i!;. .:...i-" ....~:-"~:::’" ..,~.:..’~ .ii"

¯ Water Year 1992-1993.
~ 1989.                                                                                                       .,ii.":’"~.~.~.

~ Future demands are not available. The Year 2020 demands ~e ~sumed m equal current deman~.~i
" 1991.                                                                                                   ":,.. ,~i      ’::.~ .~i’"      ""~- ’:~
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A comparison of projected recycled water quality available for export versus existing water
quality in the Monterey Bay Area is provided in Table ES-8. Based upon the information
available, it does appear that the salinity of recycled water will be slightly higher than existing
water supplies. Further study of this issue should be conducted in the Step 2 PEIS to
determine the effect of the projected salinity levels, on crops in the area and the potential for
blending recycled water with groundwater or other available supplies.

Southern San Joaquin Valley

The Southern San Joaquin Valley place of use would include the irrigation districts served by
the San Luis Unit of the CVP. These districts are the Panoche Water...D~tdct, Pleasant Valley
Water District, San Luis Water District, and the Westlands Water ~i."gt.N~t. The historic average
annhal water usage for this area totals about 1.5 MAF, of which......,~i~pdt~...:0.25MAF comes from
groundwater and the rest from the DMC or the San Luis Can....a.~iii,,:~.~!y of water from
CVP sources typically has had the levels of quality prese .n......te~ii~ Tabl~"~..~’~5~or the DMC. The
groundwater supplies typically are saltier, with TDS va..t..ta~8~ ~e~.range o-P~..7..(J0 to 2000 mg/1.

Indirect Potable Reuse - %~-.f""~iiii~
k-:’’F’:" "’::;hh"i!hh:.~      "%~h~. ":"!%:,

This alternative would allow all recycled water ~~:~h:~;i!~a Francisco Bay Area to be
utilized locally. Local nonpotable recycl.~..g, wor[..d... h....~..-~a~t~a~ni~ed as with the four export
alternatives, but recycled water not uti, l.i~.~,..d..T~$ no".~o.~ble purposes would be "repurified" to
DHS standards and then blended irt.td~i.~"~t~:,s....up~!~ireservoirs of the San Francisco Bay
Area. A draft DHS policy was de~l.~...dff~e:.-~.i’~fl.?..~"concept being studied by the San Diego
County Water Authority. Thi...s....~.dr..a....:.f.t~ii~y..."ii’sets"~irements for source water and initial
treatment, water purificati~’~ .ea~h.[.p~i~..and reservoir management programs. The level
of treatment requires re .v...~’~smo~s....~(~O)~:a minimum. The reservoir management program
requires a 12-month hy~l~..deten~o~" ~- time for repurified water blended into water supply
reservoirs.                      %...,. :~%..:~......~::" .:~...i~

"%"’~ Storage Options

The peak water demands of the irrigation alternatives will typically occur during late spring and
summer. The peak water demands of the Delta salinity repulsion alternative will typically
occur during the late summer and fall. As previously shown by Figure ES-4, however, these are
also the periods of time when local recycled water demands are the greatest, and when there is
the least amount of recycled water available for export. Therefore, storage will need to be
incorporated into the export alternatives in order to maximize water supply yield and minimize
effluent discharges to the Bay.

response to suggestions received during the scoping/screening phase of this study, both
above ground and below ground storage options have been considered. An exhaustive literature
search of records from state and federal agencies led to the identification of approximately 90
surface reservoir sites. A similar literature search of groundwater basins led to the
identification of about 20 aquifers in Northern and Central California.
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Table ES-8

Recycled Water Quality Versus Existing Monterey Bay Area Water Quality
Projected Existing Monterey Bay Water Quality"
Recycled South Santa Pajaro

Potential Irrigation Problem Water Clara County Valley WMA Salinas Valley
& Related Constituents Quality Ground Waterb Ground Water� Ground Waterd

Salinity
Eleclroconductivity (EC), dS/m 1.08 0.82 0.89 0.7
TDS, mg/L 690 .:,.!~"" ’::~,. 469 N/A 413

Permeability                                      .,is, .,...~,-
’.,~i:’ ,i!" .,:~_./A                 N/A                   N/A

""~’~,,;;1%’’’,,:,~’’’

Specific Ion Toxicity, mg/L ........
Sodium 160
Chloride 230 "-~"’~""’

Boron                     0.4
’ ~"~ i,’

a San Felipe Unit water and San Benito County WD groundwater quality were not:hva~’~abl~ii!!~"’ .,......~,i:~",’.,~...~:.

c Ground water quality data average for five weeks from 10/91 - 4/94.
d Median ground water quality data from 8/80 - 6/85.                                       iiii~ "~:"-::......:...
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A preliminary screening of potential surface reservoir sites was conducted based upon location
relative to the places of use being studied, storage capacity, ratio of embankment volume to
reservoir capacity, and regulatory/environmental issues. After this screening step, 20 surface
reservoir sites remained as potentially feasible. These 20 sites (including two in the Delta
Islands) are listed in Table ES-9 along with maximum capacities and applicable export
alternatives. The locations of potential reservoir sites, in relation to major fault lines, are
provided on Figure ES-8.

The locations of potential storage aquifers are presented on Figure ES-9. These sites were
screened based upon criteria such as capacity, overdraft conditions, an,~....,.e..xisting groundwater
quality. An ideal aquifer for storage of recycled water would be on~..a.~ is overdrafted with
quality similar to that of recycled water. Aquifers designated as.:t~ta~.l.e water supplies would
require RO treatment of recycled water and strict requirement.si~.r..’~.¢..~.~n according to
proposed DHS requirements. The aquifers identified as pqt~ily fe’~,b’i~e~,..for the export
alternatives are listed in Table ES-10. Basins identified.,.a~" .L~..would l~b~.:~ best candidates
for groundwater storage of recycled water, with over~ "~ias and water.quality similar
to recycled water. Those basins identified as Tier. 2 in T~.!~"E..~-I 0 have water quality similar
to recycled water, but are not currently overdr~�~t’~,~,,.~...~ .... %:.~. %

Maximizing local use of recycled ,~;~)e~.O....:.rt’*~-- --’" -- --~es outside the San Francisco Bay Area
requires management of salt load ~...~...,rc, C~..el~d..~. The approach taken in this study with
respect to salt management w~.:~,,,f"~...~s~s ~,~duction in salt concentration that could be
achieved through source c~...O.L~i~l’~t.9, ii~......e.~s~ the viability of dealing with the remaining salt
load through three method~,~.:-~

¯ Prevention d3~i R6:’N~atment
":~L’. ":" .:i""

¯ Mitigation througl~l:iations at the place of use
¯ Mitigation through agricultural drainwater disposal

The primary source of salt in wastewater in the Bay Area is Bay water I/I. There is also a
significant amount of salinity increase due to the discharge of softener salts to wastewater
collection systems in some parts of the Bay Area. The focus of source control efforts in this
study has been Bay water UI. Seven participating agencies with TDS concentrations greater
than 500 mg/1 and effluent flow rates greater than 10 mgd were evaluated. One of these
agencies, the City and County of San Francisco, has been conducting an I/I study, as part of
this Step 1 Feasibility Study, to assess the potential for reducing salts in their Southeast Water
Pollution Control Plant (SEWPCP). Based upon preliminary results from the SEWPCP study
and data obtained from the other six agencies, projections were made about salt reductions
expected by the year 2020. Based upon these projections, the total overall salinity of Bay
Area recycled water is expected to decrease fi’om the current level of 900 rag/1 down to 690
rag/1. As previously discussed, this salinity level may be acceptable for uses identified in the
Delta and Monterey Bay areas, but further reductions in salt load were assumed necessary for
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Table ES-9
Potential Reservoir Sites for Export Alternatives

Capacity~ Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Reservoir Site County (TALC) DMC Delta Area Monterey Bay Area S. San Joaquin Indirect Potable Reuse

Arroyo Mocho Alameda 120 ¯
Bolinas Alameda 57 ¯ ¯
Buckhornb Alameda 150 ¯
Cedar Creek Santa Clara 177 ¯
Del Puerto Canyon Stanislaus 100 ¯,::. ¯
Delta Islands CC/SJ 238.,         ":"!I’’:~:-     .:...~ ¯
Garzas Creek Stanislaus 340 ,....--ii’~" ¯i!v’:’%:: :~:::~ ¯
Hospital Creek San Joaquin 432 ,.,.’~ii’’’~ .:."!!’":~ :i ! ¯
Kellogg ContraCosta 120 ’~i::::.’~i:: .:¢""’!.ii .,!~ ¯ ¯
Lagtma Seca Creek Merced 282 ,..’...:. -,,~,,,,,,~,~,..,:!r ¯
Los Banos Grandes’ Merced 1728 ......... ~’’~:’ .,~:~"~:i!’ .~ .... ¯
Martinez/Salt Creek Fresno 494 .~iii."" ..... ¯ O’~

Pacheco B               Santa Clara        400            ":~ ."                        ¯’~ .......

Upper Del Valleb Alameda 120 i .:..;!,i.-~,. ¯
Upper Pacheco Santa Clam 350 ,~..-ii" .

Wildcat Canyon Merced/Fresno 95 ~iii~I~% ..’~.~

’Capacities shown are the maximtm~ capacity evaluated in previous study.

bReservoir site is located upstream of existing potable water supply reservoir. .,~......~*~"~.:,.-~/~"::%-"%11:ii~: "

CLos Banos Grandes is larger than the maximize size allowed by the screening criterion and is located upstre~.9...f-~in existing potable water supply reservoir.
This site, however, is included in this table for consideration as a combined project with the Department of WM~r Resources
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Table ES"i0                          ’
Groundwater Basin Candidates for Export Alternatives

Alternative               Potential Groundwater Basins
N o. Descri ~tion Name Tier

1 DMC Trac~� Sub-Basin 2
San Ramon Valley 2

2 Delta Area Trac~, Sub-Basin 2
San Ramon Valle:� 2
Y~aacio Valley 2
Cla~on Valley ..+.’.%:, 2

3 Montere:¢ Ba:� Area Pa~aro Valley ,,~/",#~"’ 1~ Salinas Valley ,,./. % 1
4 South San Joaquin ValleyTrac~, Sub-B.a,.~## %~,. %~,, 2

Delta-Men~,, i~Sub-Bi~ ,~,~    2¯ ..

"’i,,:h

Westsid~#"/" .,. ...~i:i~1
5 Indirect Potable Reuse San R :~... c~.,,,V, NIe.~ 2

Ygnaci0’~#" 2
Q~,ton V~ :%. 2
!’" :":: .... "’~.~.. ":i~ ....

..... ~;,,,,:=.,,.    "~iii~..~!iiii"~"iii:’,i"~’’"~’~i’
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alternatives delivering recycled water to the San Joaquin Valley. Various combinations of the
three methods listed above were included in the San Joaquin Valley subalternatives. In all
cases, the assumption was made that a salt load equivalent to that exported to the Valley would
have to be prevented with RO treatment or mitigated by agricultural drainage solutions.

The use of RO treatment to eliminate salts before export would likely achieve a 90 to 95
percent reduction of TDS at a recovery rate of 85 percent. This means that 15 percent of the
flow would end up as a brine. Two alternatives for brine disposal were considered in this
study, evaporation and ocean discharge. Once evaporation occurred, the dewatered brine would
be transported to a landfill for final disposal. For the ocean discharge option, the SWOO was
assumed to be the outfall used for ocean discharge of brine.

Th~ sources and movement of salts in the San Joaquin Valley are.~..,.d~ted on Figure ES-10.
The major sources of salts are dissolution in native soil and r~t~i..s..,~~.e,.. import of water from
the Delta. Salt has been recognized critic.~~e ~ Joaquin Valleyfor"~.~management asa
since the 1950’s. Planning for construction of a master ~’~rst. began ~di~57 and the San
Luis Drain was constructed as far north as the Kesters~ ’~gS..~~ by the’~te 1950’s. Plans

for extending the drain north to the Delta were ha!~ed iri’~’~][~.g"0’s when it was discovered that
selenium in the drainage water had caused defq~ ...tic...~...and’~..~0m.....~.of aquatic birds at Kesterson.
The San Joaqin Valley Drainage Program (SJVD...~.ji~5~Mt~..f..ed~.ia;~state effort, was established
in 1984, and in 1990 the SJVDP issued a report ~h.ii~p.~.’.’~z’~d initial mitigation of drainage
problems with in-Valley solutions. A.:su~ry d~.t]’i~.-"~isp~’~al options recommended by the
SJVDP for the DMC service area an.fl’~he..~ ~ff. a~i..-.J, d~quin Valley are presented in Table ES-
11. Implementation of many of ~...sdil..o..pt,~i~~ initiated. For this study, mitigation
through in-Valley salt manag.,.e.....~..n, t ~Mi:~d~ne~t~.’th~ construction of a system of tile drains,
drainage collectors, evapo~ii~3~s:’’~t~E landfill to handle the quantity of salt imported
with recycled water. ..¢.’.:’": ~:" % ’’~ %~...~.~"

~̄i~i: ’~ii~.~...      ~.

The third method evalua~...~.~ .~.. iL..s~#~ for handling salts (beyond source control) has been
mitigation through agricultu~"ii~i~e water disposal. Input has been obtained from
representatives of the SWRCB ~d the Central Valley and Bay Area Regional Water Quality
Control Boards on this issue. Based upon this imput, drainage water disposal to the Pacific
Ocean has been evaluated in this study, but drainage water disposal to the Delta or San
Francisco Bay has not be considered. A summary of the projected water qualities of
agricultural drainage water and RO treatment brine versus Ocean Plan limitations is provided in
Table ES-12. Based upon this information, the agricultural drainage water quality meets Ocean
Plan limitations for all constituents except chromium without considering dilution. Limitations
for chromium could be met with a dilution of approximately 7:1. For brine generated by RO
treatment of Bay Area wastewater, a dilution of approximately 80:1 would be required to meet
the Ocean Plan criteria for copper. In addition to meeting numerical requirements for toxic
constituents listed in the Ocean Plan, the discharges of either drainage water or RO brine would
be required to meet specified toxicity limitations based on bioassays of appropriate marine test
organisms.
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Table ES-11
Sum ~n~... ~ii~.’.D..ralnage Disposal Options for
Sani~O._~: "" y Export Alternatives

"%.::. ~-’~:,,ar 2000.:iii~: i~’"    .:.-’."~ Year 2040
Areal Application "’"

of Option
Disposal Option Acreage Acr~¥~t...:’:"~’:,’..’..-:.’:~.~_ l~ ~r ~ n t Acreage Acre-Feet Percent

Source Control 84,100 29,400

~dwatermgmt. 15,000 600 ""~i:iiiii.L’~:~;; .~’" ~ .,~,,, ~9,000          7,600        5.0
Drainage Reuse 5,900 30,000 3~.9,i’:’;i’ ii~’ ...4i~:i::" i":’~:"."~2,100 61,000 39.9
Evaporation System 400 2,200 2.7:iiii

Total 123,400 75,800 100.0 :ii;:,:~i~ ~ ....":~"’.’~..-,i;i!~224,4~.i’~:’:-%. 153,200 100.0
.:.:!!ii:" .. ":~’::’:’.::.

kl) Source: SJVDP Final Report~ September 1990.
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Table ES-12
Estimated Agricultural Drainage and Treatment Brine Water Quality vs. Ocean Plan

Limitations for Toxic Constituents

Constituent Units Agricultural RO Ocean Pla~’
Drainage Treatment (6-month
Water" Brine median)b

Electrical Conductivity IxS/m 6055 - NA
Total Dissolved Solids mg/L 3875 6160 NA
pH units 7.6 - NA
Temperature deg.C 22.5 - NA
Calcium mgiL 600 - NA
Magnesium mg/L 115 ~i-’:ii... NA
Sodium mg/L 1100 .,.-’#’-.:#" NA
Bicarbonate+Carbonate mg/L 293 .,F .:~.~ "."i..,, NA
Postassium mg/L 3.5 NA

Nitrate - N mg/L - 42 NA

Manganese 260 - NA

Selenium ~.." i~......~,,~ 11 11 15

Vanadium gg/L 18 - NA
Zinc gg]L 20 414 20

~ (Deverel et al., 1984)
(SWRCB, 1990)

NA = not applicable

I
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Several potential ocean discharge locations were evaluated as part of this Step 1 Feasibility
Study. These locations included the existing San Francisco SWOO and other sites to the south
that were studied in a 1987 report for the SJVDP. The location of the other sites and
boundaries of national marine sanctuaries are shown on Figure ES-11. The existing SWOO is a
12-foot diameter pipeline that discharges 4.5 miles off shore. The design capacity of SWOO is
590 mgd. Currently, flows through the outfall range from 5 to 30 mgd during dry weather and
up to approximately 160 mgd during wet weather periods. The minimum initial dilution
measured at the SWOO diffusers has been approximately 100:1, which would allow compliance
with Ocean Plan standards for either agricultural drainage water or RO brine. The San
Francisco outfall does not lie within the Monterey Bay or Gulf of the Farallones National
Marine Sanctuary boundaries and national marine sanctuary regulatio~.s do not apply.
However, it would need to be demonstrated that SWOO discharges~:...~~ld not negatively
imlSact resources within the boundaries of the national marine sa,....~es.

Of the outfall locations considered, the San Francisco outf..N:.-[:~sit~"~"~om the 1987 study
appear to be the most feasible because they lie outside ~e"...na~ior!al mar~..~nctuary
boundaries. Another potential outfall site south of Ha!~l~o..n.:~y was c~sidered for some of
the subaltematives, however, to establish relative costs"~’:i~i~"~.d~"~n the projected water quality
of agricultural drainage water and RO brine, the.,~.s..t..,~g S.~QO~d any newly designed
outfalls of adequate depth should be able to md~.t O¢~.:P.:..1.a.n’"t~.~:ity limitations. Additional
far-field dilution and bioaccumulation studies w~ ~~~;..~"the Step 2 PEIS in order to
assess total impacts of these discharge.s..~-,.,~’:"%. ’":.;~.. ’~.’":~’i,:..’-"’" "~"

As previouslydiscussed, of a"regionalwater recycling program are
expected to be improve .d.,:,¢~!i~Bil{~p~a~:...,Npply and overall improvement of water quality
in the Bay/Delta envir6~N. Ther~f~e, to accurately assess the benefits of regional water
recycling requires an ass~!lt o.f..:~d!"No Project" alternatives related to water supply and
effluent management.        ’":~÷!~,. %"-"-’"~"..4’’’’~"

"~..’.:~:,

The main water supply concern for San Francisco Bay Area water agencies relates to their
system yields during drought conditions. Other regions of California, partieularly Central and
Southern California have projected shortages even during average water year conditions. A
summary of projected water shortages of selected hydrologic regions of California, and the state
as a whole, are provided in Table ES-13. As indicated, the projected shortages for the San
Francisco Bay Area are significant during drought conditions, even at the present time. These
projections are based upon DWR’s Bulletin 160-93, the California Water Plan Update.
Another recent report published by the Pacific Institute, "California Water 2020: A
Sustainable Vision", contends that these projections for shortages are too high. However, the
Pacific Institute report assumes that significantly more water recycling will occur by the year
2020 than was assumed by Bulletin 160-93.

DWR’s Bulletin 160-93 categorizes water supply options as Level I and Level II. Level I
options are measures already being implemented, such as urban water conservation. Level II
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Table ES-13
Projected Total Water Shortages for Selected HydrologicRegions and California (thousands of AF) ¯

1990                     2000                     2010                     2020
Hydrologic Region Average Drought Average Drought Average Drought Average Drought

San Francisco 0 308 0 341 0 442 30 484
Central Coast 0 70 279 356 305 397 345 450
Sacramento River 0 961 d..’-"~33:.. 898 33 871 33 829

State of California°’) 0 2,700 ...-i!: 4 ¢’’ 3,00~! ii!    6,000 3,200 6,400 3,700 7,000
State of California (�) 0 2,700 "~~"-"~ ~’,, 5,0~0 iii: ~%..- 8,000 57200 8,400 5,700 9,000

Equivalent to projected net demand minus projected supply. Assume.~!d~9.~§ed"i~d~itional environmental water demand of 1 MAF.
Equivalent to projected net demand minus projected supply. Assura~.,.~r~ii~itional environmental water demand of 3 MAF.
;ource: California Water Plan Update, Bulletin 160-93. Sacramento, ~alifo~a.~ii;~alifo~.....partment of Water Resources. Volume I,

Executive Summary Administrative Draft
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options are additional measures that are needed to meet long-term water demands, but require
more extensive investigation. Some of the Level II options identified in Bulletin 160-93 are
shown on Figure ES-12. The costs shown for these options are considered to be maximum
costs at this point. These costs are considered preliminary, however, and additional work is
needed to verify the assumptions for these costs compared to the assumptions used in this
study. The conjunctive use option involves storage of surface water supplies in groundwater
basins for later use. New conveyance facilities could be constructed through the Delta to
increase the yield oftheSWP and/or the CVP. Desalination of seawater, new storage facilities,
and enlargement of existing storage reservoirs would all likely be more expensive options. The
drought yields of each of the less expensive Level II options would be a maximum of 200 TAF
for conjunctive use and 400 TAF for new conveyance facilities. Assu~ing the projections of
Bulletin 160-93, or even the lower projections shown in the Pacific.~..I~si.~itute Report, there will
continue to be a need for projects such as the CCRWRP that loo.:.k....-~ ~ximizing the potential
yield from water recycling.              ~/~::ii!~iiiii’~~’"%~:’~ii~"i%’~""~"            % %

Implementation of the local recycling projects identified...:~’i,~ s...tudy W~ial.~i~ignifieantly
reduce the mass loading of pollutants to San Franciscoli~a~~i.~ii~unicipai~’wastewater
dischargers. The ambient water quality levels of many~~stituents would not likely be
reduced significantly in the Bay, however, sinc..e.....~h¢~:..s, outdO.§, ai’~.typically from runoff,
agricultural drainage, or mine drainage. This t ~i.~ut an overall watershed
approach to toxics control in the Bay/Delta:~ iwill continue to be little or no
dilution capacity in the Bay for It i~ likely, therefore, that there will
be continued pressures placed on in the future to lower the
concentrations of some constituen~’i pollutants is now focused on several
metals (such as copper and nickel), emphasis is expected to shift to
bioaccumulative pollutants polynuclear aromatic hydrocarbons, and
other organic compounds..i""~ili""":"%%:"ii~!ii~ ...

...-...:..~ .... ;.:: ...~.

To determine whether th~i!@~ o .f....i~~cled water (and essentially zero discharge)is
economically viable require~"~t~¢~ost of continued discharge to the Bay be estimated. The
following No Project alternati~:~ere developed to provide a range of options that would
reduce the concentration of toxic pollutants discharged and reduce mass loadings to the Bay:

¯ No Project Alternative NP-A: Source Reduction
¯ No Project Alternative NP-B: Southwest Ocean Outfall Disposal
¯ No Project Alternative NP-C: New Ocean Outfall Disposal
¯ No Project Alternative NP-D: Reverse Osmosis Treatment

Just as continued implementation of urban water conservation measures has been assumed in
future water supply projections, continued implementation of source reduction and pollution
prevention measures are assumed to be a "given" for municipal wastewater dischargers. In fact,
the values previously presented for water quality of recycled water (Table ES-4) have
incorporated expected toxic reductions related to source reduction activities. If comprehensive
watershed management is not implemented, however, it is likely that one of the additional
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measures identified above will eventually be needed to comply with water quality objectives
for the Bay.

The concept of No Project Alternative NP-B was developed after the evaluation of salt
management options showed that Ocean Plan water quality requirements could be met for the
SWOO discharge of either agricultural drainage water or brine generated by RO treatment of
Bay Area wastewater. The concentration of toxic constituents in Bay Area wastewater would
be much less than the concentrations predicted for RO brine, and therefore, treated wastewater
discharged through the SWOO would also be expected to comply with Ocean Plan
requirements. The layout of connecting pipelines that would be required for this No Project
alternative are presented on Figure ES-13. The No Project Alternative,:....NP-C would involve the
construction of a new outfall at an alternative site south of Half Mq..o~i~Bay. The No Project
Alternative NP-D would involve the upgrading of Bay Area wa.s....$~r treatment plants
beyond tertiary levels with RO treatment. The purpose for R......O*~e~.t in this case would be
for the reduction of toxics, not necessarily TDS, as oppose...d~"~"~e u~:~..’~.~÷R..~ in salt
management. As with salt management, the assumptioB.....~i~d~ f...q.r brine"~sal for this No
Project alternative was the construction of a brine coll~tt~ ~ that discharged into the
ocean through San Francisco’s SWOO.             ’%. ’’~’’:: ..~::’"

"u"iii’:.: L: :. :.: ":~..’~.~.::..

The relative costs and projected percentage of ~t~!~:~.~d~.g~ved by each of the No
Project alternatives is shown on Figure ES-14. ~..a~...e,d..,~..o~.,~is analysis, No Project
Alternative NP-B, disposal of all Bay ......~i:~.e~.~flue~. ~ofigh~e SWOO, is recommended as the
standard by which export recycling.pt~j~’~i..s~..uld’~b:..~.:.measured for handling effluent in the

.a.::!,’::::n~;~÷::.. ¯ ":.:.:. ,:,,, ¯I sc i Alternatives
.i:" .:~:~-’"--L;.’:P ":.-’~    ":"~::. " ’h.

As previously discussedi,,~k.:..five C~R~RPaltematives are each a combination of local
recycling and export alte~k~,!~...s..: ~"e..,~tbcal recycling component is the same for all five export
alternatives. To accommodai~.~°9~ options related to treatment level, place of use, storage,
and salt management, the five e~t~rt alternatives were developed into a total of 30
subaltematives. A composite listing of the 30 subalternatives is presented in Table ES-14.
Brief descriptions of these subalternatives are provided below.

Export to Delta Mendota Canal

As shown in Table ES-14, six of the DMC subalternatives assume tertiary treatment levels and
two assume RO treatment levels. Where RO is provided the TDS would be reduced to
approximately 50 mg/1 and there would not be a need for further mitigation of salt impacts.
The RO treatment would occur at a regional advanced treatment facility located in Dublin, and
brine would be pumped back to the SWOO for disposal. All of the DMC alternatives would
discharge below Tracy to avoid the need to fred an alternative potable water supply for the
City of Tracy. Two of the DMC alternatives would discharge below the O’Neill Pumping
Plant to avoid the connection to the SWP and two would discharge at the Hospital Creek
storage site, located between Tracy and O’Neill. Three of the DMC options assume no storage
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Table ES-14
Definition of Export Alternatives

Treatment Place of Storage[Storage] Salt!BrineAlternative Level Use Location Volume (TAF) " Management

DMC
1A Tertiary Below Tracy None 0 Mitigation: SWOO
1B ~rtiary Below Tracy None 0 Mitigation: New Outfall
1C ~ Below Tracy Kellogg 135 Mitigation: SWOO ~
1D ’ertiary Hospital Creek Hospital Creek 432 Mitigation: SWOO
IE ’ertiary Below O’Neill Hospital Creek 432 Miti[gtion: SWOO
1F Tertiary Below O’Neill Hospital Creek 432 Mitigation: h-Valley
1G RO Below Tracy .:~!:!".’~,~, None 0 Prevention: Brine to SWOO
1H RO Hospital Creek ,~i!i-’~ ,:.:i~.~’’-’~ ....Hospital Creek 432 Prevention: Brine to SWOO

~:"!:. ’!i.~.
Delta Area .,..v. ...~!-" ’!! ’ii

2A Tertiary Chirps i~aiii , id~e 0 iN/A
2B l’ertiary Chipps Isliii~l.’~ .... ..+"": ¢~bb.,a~.t. 119 ’N/A
2C I’ertiary Chipps Islanff’,:,,:,i’’’’"’=I..’..,!~ Cel~: ~ra~.g~,!Bacon Is.238 N/A
21) Secondar~ Chirps Island .................. ~l~’e:i!i:~’ ’~’%. "":,: 0 N/A
2E RO Chipps Island ~fiii ¢.¢a.b~ct,i~a~ Is. 238 Brine to SWOO
2F RO Chipps Island ~;~. i?~l~"B....~on Is. 238 Brine Evaporation/Landfill
2G RO Delta Islands :~ ~/ebb .~’~ ...... 119 Brine to SWOO

.: d,,F .~:~.~" -::
~" ~.-’r ..n!::’" .!!’

Monterey Bay Area :!, ," :’!:! .......~-~.--:’Y-
3A Tertiary Monterey Bay Area one .! " ... -~i; ,!! I.!!~ 0 N/A
3B Tertiary Monterey Bay Area Pacheco ~ ......~ "~......!." ]’ :~ N/A
3C RO Monterey Bay Area None "~: " ~!’l !!---"’ .0. ":!--"!.    Brine to SWOO
3D RO Monterey Bay Area Pacheco B i! .i.." [ ...!!-": ...~,!~:~..-~ ~:.:... Brine to SWOO
3E RO Monterey Bay Area Pacheco B -~! ...’i ~’ .:!.:: :.~00 :..’....’~: Brine to SWOO
3F RO Monterey Bay Area Salinas Valley Aquit~’L:~,!,!~;’:~-.~...-_0L0"" ~i?..i: B~ine to SWOO
3G Tertiary Monterey Bay Area/ Pacheco B ~’[’" 400 ~:~/A~.

Chirps Island ] i.." --’!......~.

.~:"    .:!-~:"     ":.:!: ~dr
.Southern San Joaquin Valley ....~i~’    .:...:’!!’

4A ITertiary Westiands INone 0-,!if" ,~:":~ [Mitigation: New Ouffall
4B ITertiary Wesflands [Panoche 316 ’-~ IMitigation: New Ouffall
4C ITertiary Wesflands [Panoche 316 IMifi~afion: SWOO
4D [Tertiary Westiands INone 0 IMitigation: New Ouffall
4E IRO Westlands IPanoche 316 IPrevention: Brine to SWOO

Indirect Potable Reuse

5B RO IstateWater Project Los Banos Grande 385 IBrine to SWOO
5C RO Bay Area/SWP Existing Reservoirs/ 382 Brine to SWOO

Los Banos Grande
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would be provided, four assume the Hospital Creek site would be utilized, and one assumes the
Kellogg storage site. For those alternatives not providing RO treatment, there was an
assumption made that mitigation of salts imported irrto the Valley would be necessary. One of
the alternatives utilized in-Valley salt management, one utilizes a new outfall constructed south
of Half Moon Bay, and the remainder of the alternatives develop costs assuming agricultural
drainage water is piped back to the SWOO for disposal.

Export to the Delta Area

Six of the Delta Area alternatives would utilize recycled water (in place of upstream reservoir
releases) for salinity repulsion at Chipps Island. Alternative 2G would utilize recycled water

.....
for u’ngatlon m the Delta Islands. Tertmry treatment was assumed.,,~6r...jl~tree of the Delta
altd-natives, RO treatment for three, and secondary treatment for:..6h~-.- RO treatment was
assumed to be necessary for irrigation uses in order to overco~’i~[.....otection Commission
guidelines that ban the importation of recycled water. Wh.~[~age~g::~ided, Webb Tract
and Bacon Island are assumed as the sites for surface re~6[rs;i.Where~treatment is
provided, brine disposal would occur through the SW~’~9.....r~.t~bf the alternatives and by
evaporation and landfilling for one of the alternatives. "~%.’"~:,_~~

Ext~ort to the Monterev Bav Area ’ ~ 7~ .,::.~~:~..,,: ~. ~.-’.~-~

The Monterey Bay Area alternatives ~a~N~ii...RO’~-"~nt ~or four of the options and tertiary
treatment for three of the options..~-O~"-"~"(it~.,~-       ,.~, ...:,..:p..o ti~..~ ~,~ Alternative 3G, represents a
combintation of Delta Area and 1V~.r~.eN.~.:l~..a.y~,~,~laces of use. Where storage is provided,
Pacheco B, in southern Santa ~....1......a...,..r..~ ~[-"~s t~;a~umed reservoir location for all but one
altemative. Alternative 3F.....lt~~S~fi~...a...s Valley Aquifer is utilized for storage. Where
RO treatment is assume~ .’..~e d{~p.0)gl i~.~umed to occur through the SWOO.

~̄!.. .:.~. .    ..’~ ,,
Export to the Southe~a $..~n.:~aquln Valley

q̄.::.    .n~

As indicated in Table ES-14, th~:~~port to Southern San Joaquin Valley assumes tertiary
treatment for all options except Alternative 4E which assumes RO treatment for salt
prevention. The place of use for all of the Alternative 4 options is assumed to be the
Westlands Water District since their demand for water is so high. In all cases, a new
transmission pipeline would be constructed to Westlands through southern Santa Clara County
and San Benito County. Where storage is provided, the Upper Panoche Creek site is assumed.
The mitigation of imported salts is handled by ocean disposal of agricultural drainage water
throughthe SWOO or through a new outfall located south of the Monterey Bay National
Marine Sanctuary.

Indirect Potable Reuse

A_s previously discussed, the use of recycled water for indirect potable reuse would require
advanced treatment utilizing RO and other processes and a storage program that ensures one
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I          year detention time prior to consumption. All three Indirect Potable Reuse options, therefore,
include RO treatment, and all three assume brine disposal through the SWOO.

I Alternative 5A assumes that existing Bay Area reservoirs would be utilized for blending and
storage of "repurified" water. Alternative 5B assumes that the new Los Banos Grande

I Reservoir would be utilized for blending and storage, and that the "repurified" water would
become part of the SWP supply. Alternative 5C represents a combination of the 5A and 5B
approaches to storage and use of the "repurified" supply.

I
Evaluation of Export Alternatives

The technical assessment of export alternatives has been summarized:~i.~e preceeding
sub~ections of this Executive Summary. The following approach..,,~a~Staken in the economic
evaluation of export alternatives:                       .:...~.~: ._......---~. :%=.

A. The total yxelds and yxelds potentially avaflabl~xqhange Wi~.,.l~ay Area water
agencies were evaluated for average conditio~ia~ ~ht condii~ns.

B. The capital costs and annual operat~on.....’~’~d:.mamt~ari~’~ (O&IV0 costs were converted

i to a total annual cost for each alternat~...e~ .:::.:,,. ---~ .~...~

C. The effluent management cos~’~’6r~cea~d[~£,~rge¯through the SWOO (No Project
Alternative NP-B) were mt~I{~i~I~ ~ th~i~cent of recycled water removed from
Bay dmcharge for each a~l~rfi~.tr~’., "%.~ ~i~.~

¯         D. A net annual by subtracting the avoided effluent
management cos~..(~i’~:~e~[" annual costs (B).

E. The unit water sti~,~.~t~.: cos.~:...,,. ~....~’ere calcula ed by dividing_..the net annual water supply
cost (B-C) by the to~i ~ds expected for drought cond~tmns (A).

I F. The unit water supply costs (B-C) were,compared for all alternatives to come up
A

with the recommendations regarding which alternatives should be considered
I economically feasible.

Examples of the model runs utilized to evaluate yields are provided by Figures ES-15 and ES-
I 16. Figure ES-15 displays theoretical supplies versus demands for the DMC based 70upon

years of water year data and recently adopted salinity requirements for the Delta. The ability
of recycled water to make up for water shortages in the DMC is shown by the dashed line forI Alternatives and 1F. ES-16 indicates how could be utilized1E Figure recycledwater toreplace
various percentages of reservoir releases required for salinity repulsion, depending on the Delta

i subaltemative assumed. Similar model runs were conducted for average year and wet year
conditions to fully assess expected yields over time.

I
¯
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An example of how the net water supply cost was calculated is provided in Table ES-15.
Again, the water supply component was obtained by subtracting an avoided effluent
management cost from the total project cost. The maximum avoided effluent management cost
(approximately $350 per acre foot) has been subtracted from the DMC and Monterey Bay
alternatives. No avoided effluent management cost has been subtracted from the total project
cost for the Delta salinity repulsion altemative since discharge into the Delta will end up back
in the Bay. Due to this fact, the feasibility of discharging to the Delta may be linked to
implementation.of a comprehensive watershed management approach to the control of toxic
constituents in the Bay/Delta environment.

Key assumptions utilized in preparing cost estimates for the Administrative Draft Report
include the following criteria:.,.:..:""~..._...

,:!.:" .:.~"

¯ Capital costs include a 35 percent contingency cos~ff~l~.d_’i~i~ll estimates¯

¯ O&M costs assume a power cost of $0.06 p~t~v.+a..tt
.’i’" ~":’

¯ Financing costs assume bonds are issued wi~..~i~rcent interest rate and 25 year
financing period.                        ’:"~-"~., %~

As a result of the economic evaluation, the folloff~g, e.~p.o, a~ernatives were recommended for
further evaluation: ............. .~ ~ -- ~:-

:̄’.:":’ ~÷:""""% ’~ ~ 7.,
¯ Alternative agncul  l   4dl feRefuge Supply m DMC Service

Area, Tertiary Treatm.e..gt ~"S~’~~’~.t....i~spital Creek, Agricultural Drainage

.¯ Alternative 2~..~..S~m~ty R~lsmn m the Delta, Tertiary Treatment w~th
Storage at Webb"~:~t_..,.an.¢~,~:a.bon Islands.

¯ ¯ ’,!.:: .::" ° ° ¯¯ Alternative 3B, Agncfl~t~al Irrigation m Monterey Bay Area, Tertiary Treatment
with Storage at Pacheco B.

¯ Alternative 3G, Salinity Repulsion in the Delta and Agricultural Irrigation in
Monterey Bay Area, Tertiary Treatment with Storage at Pacheco B.

¯ Alternative 4B, Agricultural Irrigation in Southern San Joaquin Valley, Tertiary
Treatment with Storage at Upper Panoche Creek, Agricultural Drainage Disposal
through a New Outfall South of the Monterey Bay National Marine Sanctuary.

¯ Alternative 5A, Indirect Potable Reuse in Bay Area, Storage and Blending at Local
Reservoirs, Brine Disposal through the SWOO.

Projected water supply yields for each of these alternatives are provided on Figure ES- 17.
Water supply unit costs are presented on Figure ES-18.
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Water Supply Costs
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The next step taken in the evaluation of export alternatives was an assessment of each of the six
alternatives compared to the feasibility criteria estabished by the participating agencies. This
assessment is summarized in Table ES-16. Each of the six alternatives is compared to the listed
criteria for technical, economic, environmental, public acceptance, and political/institutional
feasibility. As shown by Table ES-16, four subalternatives (1E, 2C, 3B, and 3G) achieve total
scores greater than 35 (approximately 70 percent) for the listed criteria.

Conclusions and Recommendations

The results of this Step 1 Feasibility Study show that approaching waker recycling on a
regional basis can achieve significant water supply and effluent ma..._r~ent benefits at costs
thaf are competitive with other future new water supplies¯ Spec.~ e~nclusions and
recommendations are provided below¯                   . ~ii~’/~%. "%~i~÷.

"~. ~.,~.

Conclusions                                        % ~
.:~.*"

The four export alternatives receiving the highest rartkin~:"~a.~ie ES-16 should be considered
potentially feasible based upon work conducte .d:~.".~te Thus, the regional
projects identified as potentially feasible are .....

’"i:.’~.
":-"-"’’"~

° Local Recycling and Export.. Canal (Alternative 1 E)

¯ Local Recycling (Alternative 2C)

¯ Local Recycl.ing.~.~’~:..E_.~ffb~ t’-’6..-~ii _~lonterey Bay Area (Alternative 3B)

¯ ~:-" ~ ....% ’°~ .-..% ~.~r .#" "~" "..’~. "-~"
Local Recycling ~ Exp~. tb the Monterey Bay Area and Delta Area

¯ .~.~,~.......,~     ~. ~’(Alternative 3G)%. ’:.-.:,.~ _.:~ .+~
"::t. ’:.~ r

"~.:h. .÷::’
Layouts of the export componefi~..~’~f the first three alternatives are provided on Figures ES-19,
ES-20, and ES-21. Alternative 3G (a combination of Alternatives 2C and 3B) is shown
schematically on Figure ES-22.

The summary of yields and unit water supply costs for each of the four regional alternatives
was shown in Table ES-1 of this Executive Summary. The unit water supply costs range from
about $1,000 to $1,200 per acre foot. These costs-compare favorably to other future new

of water (such as desalination, new reservoirs, etc.). The total yields of thesesources

alternatives are significant. Including the 205,000 AF/y projected yield for local recycling, the
total annual yields for these alternatives will be in the 600,000 to 700,000 acre foot range. The
total potential yields for exchange (potential water transfers back to the Bay Area) range from
about 250,000 acre feet for the Monterey Bay Area alternative to about 650,000 acre feet for
the Delta Area alternative.
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Table ES-16
Recycled Water Export Alternative Evaluation Matrix

Application of Crite[ia to Alternatives*
South Indirect

Feasibility Criteria DMC Delta Monterey Monterey San Joaquin Potable Reuse
1E 2C 3B 3G 4C 5A

Technical
Meets water quality requirements for proposed uses 3 2 2 2 2 2
No net increase of salts in basins 2 2 2 2 2 3
Protects existing potable water supplies 2 2 2 2 2 1
Reuses significant amount of water locally .’:’~"~-"- 2 2 2 2 2 2

Net cost of water is less than cost of developing other new.:~t...~urc~i... ’’~i. [    3 3 3 3 2 1

Long-term economic advantage can be demonstrated~: ’ ........
Environmental ~:::" .........~:":’ "’~

Provides positive net gain for the environment

Improves conditions in the Bay/Delta                           ’

Satisfies health and safety perceptions for municipal and industrial use
Satisfies health and safety perceptions for agricultural use "~2: ....."~ -:....:’ ~ .:~.~’":~:.~[. 1 2 3

Offers integrated, multiple-purpose solutions 2 2
Is compatible with other water supply and water recycling efforts 2 2 3 .~.-’-~’ i ~.:.......:.’":::.~...:3’~:[~. 2 2
Can be coordinated with relevant governmental agencies 2 2 2 .~ii~:" .:, ~’    ~:~": 2 1

(federal, state, regional, and local)
Sum of Scores 37 36 36 37 32 27
*Scoring: 1 Below Average for Recycled Water Alternatives

2 Average for Recycled Water Alternatives
3 Above Average for Recycled Water Alternatives
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Features

I -- Recycled Water Line FIGURE ES-20
"’" Brine Line ALTERNATIVE 2Cc== State Water Project

~ Delta-Mendota Canal                      ~I .... Tunnel
¯ Treatment Plant o, z , ~ ~ ¯ ~a=a, Central California
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POTWs with Tertiary Filters

Southeast WPCP Chipps Island I ¯
(160,700 AF/y) I

North Bayside
System Unit

San Mateo
WWTP--                                    ~V_    / Pach~o B

Reservoir
South Bayside ~ .

System Authority ~
"=""

WQCP ....Y" .!i ii~ (28,200 AF/y) (39,000 AF/y)¯ i..’" :’." ’ ...’..’
¯ ¯ ¯ :

Sunnyvale ,~=.. ..............,:...,     .,..’~ =~=.
WWTP

~ i::’’’’’’’i~:::;
Salinas Valley

"̄ ¯ .... " (118,400 AF/y)
San Jose/ ~

.,i ’;~:. ,..’.-- .~!

Santa Clara WPCP
B~oster , u’)
Pumps.....ii’ .ii~ .... ~,;:-::,.

.;:.-’~ ,:~.’,:= ...... ~’~=~" ... ’!i..’, Pajaro IEast Bay Municipal
~

%,ii!" ..,,...,~,.. ...... ...,,::,";:i~’ ,ii~"
Valley

IUtility District / =: :’’:’,:=~ ....
~i~’=’ .......ir ,ii:

(64,400 AF/y)
":::"" ":’:~:. ’%. :.:" i."-: ,:.L::::ii:.

East Bay Dischargers ~                                                                                            13
Authority I "

West Contra Costa I ~ -=.,:..’,- -,~,:,. %:. %;,.
Sanitary District I-~

.,:~ii~:-".-......=.

Pinole, Hercules,

~.~Rodeo WVMTPs ...i:

Central Contra Costa FIGURE ES-22
Sanitary District Schematic Flow Diagram

Delta Diablo ~ Monterey Bay Area/Delta
Sanitation District ] 7 Service Area

Alternative 3G
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Table ES-17

Summary of Place of Use Assumptions for Potentially Feasible Alternatives

Alternative Water Quality Issue Assumption for Mitigation

1E ¯ DMC serves potable water to some municipalities.¯ Deliver recycled water to DMC south of O’Neill. Utilize State
aqueduct as an alternative supply to other affected agencies.

¯DMC delivers potable water to San Luis Re.§~ x̄ Deliver recycled water to DMC below O’Neill Forebay so
from September to February. :...t~i~i""il.4!!!~*:~.~ ~"~~...,.that no flow gets to O’Neill Pump Station.

.:..’..:.

¯DMC delivers water to agricultural.~e~f .:iii :ii "Treat recycled water to Title 22 standards. Reduce TDS

~" .rii~i"bf salts equivalent to that imported back to the ocean.
.... ::::~::::~"~:" .d":’+’’" ~     ":.:.

¯ DMC delivers water to wildlife refuges, Mendo~i.:,~’"~: :~.~.tld~...¢.~oncentration of toxic constituents to acceptable levels
Pool and(indirectly) to San Joaquin River. p..r.e~...ention at source and by blending with Delta water.

watershed management program to reduce
a~i~t-.:~~ratio.~i"~toxics in Delta water.

2C, 3G ¯ Delta water quality objectives will be at least as̄ Treat Reduce concentrations
stringent as objectives for the San Joaquin Riverof toxic cons~s ~ .a.i~i~ept~i...e..:]~.~els by pollution prevention
and San Francisco Bay. at source and by dilution with De.[~t vC~.:.er.

¯ Implement upstream water...~d.,.~inag~:ent program to
reduce ambient concentra~.0...n. ~:"~f toxics in Delta water.

3B, 3G ¯ Recycled water delivered to agricultural uses ¯ Treat recycled water to Title 22 standards. Reduce TDS
in Monterey Bay Area.                          concentrations by source reduction.
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A summary of place of use considerations for the four potentially feasible alternatives is
provided in Table ES-17. Compliance with Title 22 requirements for all nonpotable uses can be
achieved with tertiary treatment. Compliance with salt requirements can generally be achieved
by source reduction of salts in wastewater collection systems. For the DMC alternative,
additional salt management measures will involve blending with Delta water prior to use and
transport of a mass of salts equivalent to that imported back to the San Francisco ocean outfall
(SWOO).

Water quality objectives can typically be met in all cases with respect to recycled water use
and disposal of agricultural drainage water. Implementation of watershed management
principles will be critical to long-term water quality compliance in the Delta, with or without
the introduction of recycled water for salinity repulsion..~......~:":"’’~~=.........~.~:

. ~ ......:’:" ,.~.~.n.
.~....~-~:"    -’.%.

All four potentially feasible alternatives incude the use of surf~.,~q~s for storage during
winter months. Siting studies for these and other facilities ~.~ ne~~....d’~,.the Step 2 PEIS.

.-..% "-~!~

Recommendations                     ~,        ~.      "’°
~:!."

Work on the Step 2 PEIS should proceed for th~l.~.....rn, ati~,~i~...tified as potentially feasible.
The following studies should be conducted in ~;"~..l..!~lii~..~,~r~tion of the PEIS:

_ Funding and Rate Study t...O~’l!~...0ns~ii~"i~)a~"~f Project to Local Agencies.

° Siting and R°uting S~i~!}...° ~!~"~¢~ific L°cati°n ° f Required Facilities’

¯ Salt Reductio~...g~"~q ~.ine ~e Cost Effective Removal of Salts at Their

° Operational’:"~-~y..~..~.t~ ...,D~ine How Each System Would Operate.

¯ Water Quality S~:~d"~:at Each Place of Use to Assess Specific Impacts to Soils,
Surface Water, Groundwater, and Biota.

°    Water Transfer Study to Address the Legal Hurdles to Implementing Transfers.

Implementation of the CCRWRP should proceed in a phased approach. Possible phasing
schedules are presented on Figures ES-23 and ES-24.

I
I
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FIGURE ES-23
Short-Term Implementation
of Regional Water
Recycling Projects
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Possible Load-Term
Implementation of Regional
Water Recycling Projects
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